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APPENDIX A
Studies Analyzed

ALLERGY and IMMUNOLOGY
* Studies (American Acad. Allergy and Immunol.)

ADE ASSOC. ...ttt Requirements ........ccccoeeeeeeiiiiiiies 1990 »
LeWIN/ICF ..oooeieieeeee e SUPPIY e 1989 -
* Papers
Amer Acad of A&l ......cccvvvvvvvviiiiiiiiieeen, J Allergy & Clin Imm 93:803-810 .................. 1994 «
Amer Acad of A&l ......cccevvvviiiiiiiiiiiiieeee, Memo and report ........ccoceeeeiiiiiiiiiiiiiiiieeeee 1990 »
ANESTHESIOLOGY
* Study (Amer. Soc. of Anesthesiologists)
ADE ASSOC. ittt Final Report........cooooviiiiiiiiee 1994 »
CARDIOLOGY
* Study Segments (Am. College Cardiol.)
Bethesda conference...........c.eevvveeveeeee. J Am Coll Cardiol 24:280-328 ........ccccceeeeen. 1994 «

Undeserved, Academic Health Centers, Partnerships, CV Specialists/
Generalists, Needs/Supply, Pediatric cardiology

* Study
Vetrovec, et. al. ......cccvveeieeeiiiiiiii, J. Amer. Coll. Cardiol 26:1125-32 ................. 1995 »
DERMATOLOGY
* Study Segments (Amer. Acad. of Dermatology)
Loevy Consulting .......cccccvuvvvvrieiiiiiiieeeee. Report (Needs study) .......oooeeeeiiiiiiiiiiiiinns 1997 »
Loevy Consulting ......ccccevvvvvvrinnnnnninennne. Report (SUNVEY) ..occvveeeeeeeeeeeeceeeeeeeeeiies 1997
Loevy Consulting ........ccoeeeieiiniiiiiiiiiiees Report (Ambulatory ViSitS) ..........ccccuvvevveveenns 1997 «
EMERGENCY MEDICINE
* Study
Moorehead ... Ann. Emerg. Med 31(5) 595-607 ..........cccc.... 1998
Hoffman (ABEM) ........coooeiviiiiiiiines Ann. Emerg. Med 31(5) 608-625 .................. 1998 -
* Study Segments
Holliman (Needs) .......cccccvvvvvvviiniiiieennn, Acad. Emerg. Med. 4:725-30 .......cccvvvvvvennnen. 1997 «
Holliman (Supply Proj) .......ccccvvvveveeeenen. Acad. Emerg. Med. 4:731-35 ........ccevvviviennnnn 1997 «
Hasse (Supply/need) .........cevvvvvvvivveennnn. Ann. Emerg. Med. 28: 666-70 ...........ccccvvvnnns 1996
FAMILY MEDICINE
* Survey (Amer. Acad. Fam. Phys.)
Kahn .o JAMA 275:713-715 .coooiiiiiiiieeeeee e 1996
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GASTROENTEROLOGY
* Study
Meyer, Jacoby (supp/practices)
(Gl Leadership Council).............cccccuu. JAMA 276:689-694 .....coovvvviiiiiiiiiiaai, 1996
GENERAL SURGERY
*Study Segments
Jonasson (Aging Pop.) ..., INPrESS i 1999 -
Kwakwa (W/F Distribution) ...........c.cc..... A.J.SUrg 173:59-62 .....vvvvvieiiiiiiiiiiieieeeeeeeenn 1997 »
Kwakwa (Residents) ........cccccveeveeiiaeannn. JACS 183:425-33 ...t 1996
Jonasson (Retirement) .......ccccccvvvvveenenn. ANnn Surg 224:574-82 .....cccoovieieeeeee, 1996
Jonasson (W/F SiZ€) ..., JAMA 2747314 e, 1995 »

HEAD and NECK SURGERY
*Study Segment

Close (Supply projections) ...........cccc...... Laryngoscope 105:1081-5 ..........cevvvvvvvevrnnnns 1995 »
INTERNAL MEDICINE
* Study (Fed Council for Int Med-FICM)
Lewin and ASSOC. .......ccccumvvvriiiiiiiiieenen Final report ..., 1987

* Study Segments (National Study of Internal Medicine Manpower)

Lyttle, Levey XX (Residents).................. Ann Int Med 121:435-441 ......ccoovvvvvviiiiiinnnnn. 1994 «
Anderson XIX (Residents) ...........cc.c...... Ann IntMed 117:243-59 ........cccoeeveiiiiiiins 1992 «
NEPHROLOGY
* Studies
Kletke (Renal Phys. ASSOC.) ..........cccu.... Am J Kidney Dis. 29:781-92 ......ccccccvvvvvvenenn. 1997 «
Neilson and Suki (Abt study) ................. Draft paper ... 1997 »
Abt Assoc. (Ad Hoc Committee on
Nephrology Manpower Needs) .............. Final Report.......ccccce e 1996
NEUROLOGY
* Studies (American Academy of Neurology)
RV =Tl (o] R Final Report.......ccccoove e 1999 -
Ringle (Neurol-1990) ...........c.cccevvvevveeennee. Neurol 41:1863-66..........ccccceummmeiiiiiiiiiiieeeeee 1991 »
Kurtzke (Update) .........ccooeeeeeinnniniiininnns Neurol 41:1-9 ... 1991 -
Kurtzke (Need) ........ooooeiiiiiiiiiiiies Neurol 36:383-88........cccooeiiiiiiiiiiiiies 1986
Kurtzke (SUPPIY) «oooveeeeiiieieeeeeee Neurol 36:1576-82..........cccoevveeieccnniiniiiinnnns 1986
* Papers
Ringle (Number/Kind) ............cevveeieeenen. Neurol 46:897-900..........ccooiiiiiiiciiiiiiiiiiiees 1996
Engstrom (ROI€) .....ccooeeveciiiiiiiiiiiiiiines West JMed 161:331-4 ..cccovvvvevveeeeeeeeeeeieeeen, 1994 «
Silberberg (FOrces) ......cccccoeveeinn. ANnn Neurol 32:813-17 .......uuvveiieeiiieiieeieeeeeen. 1992 «

Menken (Oversupply) «cccocevevvvvvnnennennne. JAMA 245:2401-3 ..o, 1981 -
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NEUROSURGERY
* Studies
Friedlich (Retrospective demand) .......... J. Neurosurg. (iN Press) ...veveeeeeeeeeeneeneenn, 1999 -
Popp (State Neurosurg. SOC.) ................ Residency manpower SUIVEY ........ccccccveeeenn.. 1998
Harrington (Neurosurg. Soc.) ................. Surg. Neurol. 47:316-25 ..., 1997 »
* Practice Survey
POPP i Surg. Neurol. 46:181-5 .........oovvveiiiiiiiiiieeannn, 1996 -
* Paper
Menken (Workload) ...........cccocvvviniinnnnnns J Neurol., Neurosurg, Psych 54:921-4 ......... 1991 -

OBSTETRICS and GYNECOLOGY

* Study (Amer. College Obstetrics and Gynecology)
Jacoby ... Ob & Gyn 92:450-456 .........ccooeveeeiieeiieenns 1998
Jacoby ... Final Report........ooooiiiiiii s 1997 »

ONCOLOGY (MEDICAL)
* Study (American Society of Clinical Oncology)

ASCO oo J Clin Oncol 14:2612-21 .......cooeeeiviiiiieeeenans 1996
OPHTHALMOLOGY
* Study (American Academy of Ophthalmology)
RaAN ..o Final Report........coooeeiiiii s 1994 »
ORTHOPEDIC SURGERY
*Study (American Academy of Orthopedic Surgeons)
Lee (Rand) ... J. Bone & Joint Surg 80-A 313-326 .............. 1998
OTOLARYNGOLOGY
* (Study in progress) (American Academy of Otolaryngology)
Jacoby ... AHSR (@bstract) .......ccccociiviiiiiiiiiieeeeeeeeeee 1999 -
* Study Segments
Anderson (Requirements) ........ccccveeee.... Health Serv Res 32:139-52 .........vvvvvvvvvvennen. 1997 «
Jafek (Distribution, 1995) .............ccoeee. Oto/H&N Surg 115:306-11 ......ccoociiiiiiiiinnes 1996 -
Miller (W/F in 2010) ....ooovvvieeeniiieeiiieenns Laryngoscope 103:750-3 .......ccoovveviveeenninnnn. 1993
PATHOLOGY
*Study Segments
Vance (TraiN€Ees) .........uevvvvvvvrrrereeeereeeeens Am J Clin Path Sup 1:S37-40...............c..... 1994 -
Vance (Trainees for 2000) ...........cccccueeee Lab Med 23:412-15 .......uviiiiiiiiiiiiiiiieeeeeeee, 1992 «
Vance (Problems & Opportunities) ........ Arch Path/Lab Med 116:593-8..........cccccce..... 1992 -
Vance (TraiN@es) ..........uvvvevvererereeeeeeeeeenns Arch Path/Lab Med 116:574-7 .......ccccceveeeeenn. 1992 «

Vance (Trainees, 1989) .......ccccccvvvvvvennnnn. Human Pathol 22:1067-1076 ............cccevveee... 1991 -
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PEDIATRICS
*Study Segments
Chang (Geographic distribution) ............ Pediatrics 100:172-79 .....oooiiiiiiiiiiiiiiiiiees 1997 »
Stoddard (Primary care, specialists) ..... Arch. Ped. 152:768-773 .....ccoooiiiiiiiiiiiiiiees 1998 »
Brotherton (Women in pediatrics) .......... Ped. Annals 28:177-183 ......cccccovcvveiirieee 1999 .
* Paper
Amer. Acad. Ped. ......cccovveeiiiiiiiii, Pediatrics 102:418-27 ......coooiiiiiiiiiiiiiiiens 1998 »

PEDIATRIC GASTROENTEROLOGY

* Study
Colletti (Ped supply/demand)................. J. Ped. Gl & Nutr 26:106-115.............cceeennnn. 1998
PEDIATRIC SURGERY
* Survey (Amer. Ped. Surg. Assoc.)
O'NEIll e JPed Surg 30:204-213.....ccovviiiieieeeeee, 1995 »

PHYSICAL MEDICINE and REHABILITATION

* Study (Amer. Acad. of PM&R, Amer. Bd. of PM&R, Assoc. of Acad. Physiatrists, Amer.
Phys. Ed. Council)

Lewin-VHI ... Updated Report.........ccceeeeeeeeveeiccciiiiiens 1999 -
Lewin-VHI ... Final REpOrt........oooooeiiiceeeee e 1995 -

PLASTIC and RECONSTRUCTIVE SURGERY
* Study (Amer. Soc. of Plastic and Reconst. Surgeons)

RRC, Inc./Policy Pl. AssoC. ..........cceeeee... Final Report......cccccoeeee e 1994 -
PSYCHIATRY
* Study (American Psychiatric Assoc.)
SCUIY o REPOI v 1994 »
*Study Segments
Zarin (Practice SUrvey) .......cccccceeeeeeennn. Am J Psych 155:397-404 ...............ccoeeeeen. 1998
Dial (Psyc/NPP in HMOS) ............uvvevnee. Am J Psych 155:405-408 ...........cceeeeiiieennnn. 1998
Olfson (Practice patterns)...................... Am J Psych 151:89-94 ............ccccceeiiiinnnnn, 1994 -
Dorwart (Prof activities) .........cccccvvvennnnn. Am J Psych 149:1499-1505 .............cceeeeenn. 1992 -
Group on Adv. of Psych. ... New Roles for Changing Times .................... 1987 »

PSYCHIATRY, CHILD AND ADOLESCENT

* Study Segment
Thomas (Supply, distribution) ................ J Am Acad Child Adolesc Psych 39:9-16........ 1999 -

RADIOLOGY, RADIATION ONCOLOGY, NUCLEAR MEDICINE
(A) Radiology, Radiation Oncology, Nuclear Medicine Employment Reports

Sunshine (Jobs for grads)...................... JAMA (Letter) in PresS....evieieeeeeeeeeieeiee, 1999 »
Lalman (1996* Grads, Rad/RO) ............ Am J Roent 168:301-310 .....ccevvvvvveviiiiiennnenn. 1998
Burkhardt (1996 Pgm Dir, Rad/RO) ....... Am J Roent 169:333-337 ...ocvvvveveiiiiiieeeeeeennn. 1997 »

Mallick (1996 Hiring, Rad) ..................... Radiol 295:479-86 ........cccooiniiiiiiiiiiiiieiieeee 1997 «
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(B) Radiology
* Study Segments (American College of Radiology)

Sunshine (W/F) ..o Jerusalem Conf.......c.ooooiiiiiiiiiiieeee 1998 -
Deitch (Survey, Rad/RO/NM) ................. Radiol 202:69-77 .....cooeeeiiiiii e 1997 «
Janower (Supply/Demand) .................... Radiol 200:545-9 ..., 1996
Owen (Sex ratio, Rad/RO/NM) .............. A.J.Radiol. 165:1337-1341 .......cccccciniinnnnne 1995 »
Sunshine (GMENAC-1990) ........cccccunee Radiol 182:365-8 .......ccccoeevviiiiiieccciiiiens 1992 -

(C) Radiation Oncology
* Studies (Amer. College of Radiology, ASTRO Human Resources Committee)
ACR Research Dept. ......ccvvvvvvvivveeveennnn. =T 010 | SO 1997
Sunshine (W/F) ..., Int J Rad Onc 35:809-20 and 851-54 ........... 1996

(D) Nuclear Medicine
* Study (Society of Nuclear Medicine)

ClOUSE ..ottt J. Nuclear Med 39(7):11-13N ......ooeeeeeiieennn. 1998
RHEUMATOLOGY
* Study (American College of Rheumatology)
LEWIN Group .....ccooeeeeeiiiieiieeeeeee Final RePOIt......ccoovviiiiiiiiis 1996
THORACIC SURGERY
* Study Segment (Am. Assoc. Thoracic Surg.)
Cohn (Practitioner Survey) ..........cccccu.... J. Thoracic & CV Surg 11:570-585 ............... 1995 -
UROLOGY
* Study Segment (Am. Urological Assoc.)
Gee (Gallop survey) ......ccccceeeeeeeeeennnnnnn. J. Urology 159(2) 509-11 .....ccovvviiiiiiiiananaannn. 1998
VASCULAR SURGERY

* Survey (Int. Soc. Cardiovasc. Surgery)
Stanley ..o, J.Vascular Surg 23:172-181 .........eevveeeeeennnn. 1996
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Author

Year

Specialty
Sponsor?

B-2

Goals and Strategies

Gastroenterology (Ped)
(Continued)

General Surgery..................... Jonasson

Head and Neck Surg. ............. Close

Internal Medicine ................... *Lewin

Lyttle/Levey

Nephrology .........ccccooerriunnnne *Abt
Neilson/Suki

Kletke

Neurology ..........ccooeveiiiinnnns *Vector

Neurosurgery ........................ Popp

Harrington

Friedlich

Nuclear Medicine ................... Soc. NM
Clouse

1995-7

1995

1987

1994

1996

1997

1999

1996

1997

1998

1992
1998

Yes

No

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes
Yes

Survey (practitioners)re: practice patterns;
future demand for pediatric gastroenterolo-
gists.

Supply: supply, demographics, distribution.
Survey (residents)re: numbers, specialties.

Demand model based on adjustment for
aging population; critique of GMENAC.

Supply of HEN surgeons (members of H&N
society).

Supply projections of H&N surgeons: @
constant resident levels.

Adjusted needs model: updated and
modified GMENAC model.

Survey (residents and program dir.) re:
numbers of residents and programs.

Supply: current supply.

Survey (practitioners) re: practice effort.
Adjusted needs modelbase on ESRD and
other roles.

Supply: current supply and distribution.

Supply projections: @ different resident
levels

Supply: current supply, distribution, over-
laps.

Supply projections: @ different resident
levels.

Demand modelbased on economics,
demographics, technology, managed care
and practice trends.

Survey (residency programs and chairs)re:
needs for practitioners, training plans.

Survey (practitioners) re: practice patterns,
overlaps with other specialists, future
trends.

Journal adsre: available practice positions.

Survey (practitioners) re: practice effort.
Demand modelbased on CTP procedures
x time.

Requirements modelbased on HMO
staffing.
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Author

Year

Specialty
Sponsor?

B-3

Goals and Strategies

Obstetrics & Gyn.................... *Jacoby

Oncology (Medical)................ ASCO

Ophthalmology ...................... *Rand

Orthopedic Surgery ............... *Rand

Otolaryngology ...........ccc....... Miller
Jafek

Anderson

*Jacoby

Pathology ..........c.ccooeviiininnn Vance

1998

1996

1995

1998

1993

1996

1997

1999

1991-93

Yes

Yes

Yes

Yes

No

No

No

Yes

No

Supply: current supply, distribution.

Supply projections: @ different resident
levels.

Services: spectrum of ob/gyn practice and
its contribution to ob/gyn care from
NACMS, NNS, AMA-SMS, etc.

Survey (practitioners) re: practice effort.

Supply: current FTE supply of ophthalmolo-
gists and optometrists.

Adjusted needs modelbased on incidence,
prevalence and time per element of care
assuming full access.

Demand modelbased on NAMCS, Medi-
care, etc. to assess utilization (rather than
current number of ophthalmologists),
adjusted for age demographics.

Survey (practitioners) re: practice effort.
Supply: current FTE supply including FTE
residents.

Supply projections: @ constant resident
levels.

Demand model based on total number of
encounters (NAMCS+NHDS+NHAMCS,
etc.) x time per encounter adjusted for age/
sex demographics.

Supply projections: @ constant resident
levels.

Supply: current and 1972 supply, distribu-
tion.

Adjusted needs model (GMENAC method)
Demand modelbased on current utilization
adjusted for demography, insurance,
physician productivity.

Requirements modelbased on 3 HMOs
and Weiner's adjustments.

Supply. current supply, distribution.

Supply projections: @ different resident
levels.

Services: spectrum of oto practice and its
contribution to oto care, from Medicare,
private insurance claims.

Survey (pathology chairs) re: residency
positions and residents.
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Author

Year

Specialty
Sponsor?

B-4

Goals and Strategies

Pediatrics .......ccccceeeveeieninnenn, AAP

Chang
Brotherton

Stoddard

Pediatric Surgery ................... O'Neill

Physical Medicine................... Lewin

Plastic Surgery .........c.ccccce... *RRC, Inc

Psychiatry ..o, APA

1996

1997
1999

1999

1995

1995/1999

1994

1992-98

1998

Yes

No
Yes

No

Yes

Yes

Yes

Yes

Yes

Demand based on visits per child x
children / pediatrician + FP/GP productivity.

Supply: 1982 and 1992 supply, distribution.

Survey (practitioners) re: practice effort of
women.

Survey (practitioners) re: perceptions of the
provision of primary and specialty care by
primary care and subspecialty pediatri-
cians.

Supply = members of APSA.

Supply projections: @ constant resident
levels.

Supply: current supply, distribution.

Supply projections: @ different resident
levels.

Demand (sociodemographic-physician
choice) modelbased on factors associated
with choice of practice location in the past
(e.g., neurologists, PTs, orthopedic sur-
geons, HMOs, patients >65, etc.) and
anticipated changes in these factors in the
future.

Supply: supply, distribution in 183 economic
areas.

Supply projections: @ different resident
levels.

Demand (sociodemographic-patient
demand) modelbased on the relationship
between the volume of service utilized and
the socioeconomics and demographics of
183 economic areas, projected based on
anticipated changes in these characteris-
tics.

Demand (sociodemographic-physician
choice) modelbased on the relationship
between the choice of practice sites and
factors such as the proximity to training
programs and the socioeconomic demo-
graphics of economic areas; projections
based on anticipated changes in these
characteristics.

Survey (practitioners)re: practice charac-
teristics and practice effort.

Current utilization in managed care based
on an analysis of 30 staff/group HMOs.
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Author

Year

Specialty
Sponsor?

B-5

Goals and Strategies

Psychiatry, Child ................... Thomas

Radiology .........cccoeoeviiinninn. Sunshine

Radiation Oncology ............... Sunshine

ASTRO

Rheumatology.............cc.c.o... *Lewin

* Contractor

1999

1992-99

1996-97

1996

1996

1992

1998

1996

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Supply: current supply, distribution.

Adjusted needs model. critique of
GMENAC.

Demand: critique of factors confounding
projections.

Survey (practitioners)re: practice charac-
teristics and practice effort.

Survey (residents, programs and radiology
groups)re: numbers of residents, pro-
grams, jobs available and jobs taken.

Survey (residents, rad.onc. groups)re: jobs
available, jobs taken.

Demand model: based on anticipated
growth in the number of patients with
cancer.

Supply: current supply, distribution.

Supply projections: @ different resident
levels.

Demand model based on current utilization,
adjusted for demography.

Demand model based on current utilization
adjusted for demography, managed care,
and unmet needs.

Survey (practitioners) re: demographics,
practice characteristics, effects of managed
care, and future trends.

Survey (AATS and STS members)re:
demographics, practice characteristics, and
future trends.

Survey (practitioners) re: demographics,
practice characteristics and future trends.
Services: spectrum of vascular surgery
practice and its contribution to vascular
procedures (from NHDS).
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ALLERGY AND IMMUNOLOGY

C-3

Studies Reviewed

1. The National Allergy and Immunology Manpower Study.
Fairlie, VA: Lewin and Associates. 1989.

N [

2. Preparation of Needs-Based Requirements for Allergy and
Clinical Immunology for the Year 2010". Bethesda, MD: Abt
Associates, Inc. 1990

3. Brown DE. "Summary of the June 5th Clinical Immunology
Meeting". Bethesda, MD: Abt Associates, Inc. 1990

4. Anderson JA, Cohen SG, et al. “Will the Supply of Allergists
and Immunologists in the United States Meet Future Needs?"
J Allergy Clin Immunol, 93 (1994) 803-810.

Data Sources
AMA and/or AOA Master File

N
[

|

Specialty Association and Board Files
Practitioner Surveys for Specialty
Consensus Groups and/or Interviews
AMA GME File and/or NRMP

NCHS Surveys (NHIS, NAMCS, etc.)

EEEIEEIC ]
I
I |
LI ]
I |

Claims Data

I
N

Resident/Program Director Surveys

Overview of Studies

This set of studies provides a comprehensive picture of the supply of and demand for Allergists and Immunologists in
the U.S. in the early 1990s. They provide data on both the supply of specialists (based on surveys of practitioners) and
the requirements for specialists (using "needs based" methodologies). Study #1 summarizes a survey of a sample of
members of the Joint Council on Allergy and Immunology. The report, which includes a variety of basic data on the
demographic and practice characteristics of the respondents, shows 5-fold differences in the numbers of specialists
per capita across regions in the U.S.

The needs-based estimates in study #2, which used methods similar to those of GMENAC, are particularly thorough.
The study concludes that the GMENAC projections were much too low.

Study #3 presents estimates by a panel of experts of the incidence/prevalence rates for more than 30 medical
conditions or procedures that require attention by allergists and immunologists. These estimates can serve as the basis
for assessments of the need or demand for allergists and immunologists.

Study #4 assesses whether there will be enough allergists in 2010 and 2020 to meet the needs of the public. Drawing
on data from previous studies (above) and the AMA, the study examines the impact of possible reductions in A&l
residency programs and conclude that, if cuts are made, there will be too few specialists.
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ALLERGY AND IMMUNOLOGY

Physician Supply, Current and Projected

Two of the studies (#1 and #4) addressed the question of the supply of allergists and immunologists in the U.S. The
former was a survey of a sample of practitioners who were members of the Joint Council of Allergy and Immunology to
develop a statistical profile of the demographic and practice characteristics of the specialists. The latter study included
projections of the future supply of A&l specialists from a model developed by the Bureau of Health Professions, which
used data from the AMA Master File. This model estimated that the supply of A&l specialists would increase from 4401
in 1995 to 5615 in 2020 (28%). The study included an assessment of the impact on the supply of cuts in residency
training programs comparable to those proposed by COGME and PPRC, and concluded that the cuts would result in
significant reductions in the growth of A&l specialists which would in turn result in greater shortfalls relative to need.
None of these estimates accounted for differences in productivity documented for female physicians.

Residents and Fellows, Current and Projected

Neither of these studies examined GME explicitly, although the supply projections in study #4 did simulate the impact
of downsizing A&l residency training programs.

Physician Demand/Need/Requirements, Current and Projected

The primary focus of studies #2 was the estimation and projection of requirements for A&I specialists in the U.S. The
estimates were developed using a systematic, detailed process similar to that used by GMENAC and guided by panel
of experts. The process starts with incidence data of allergic and immunologic problems, which are then adjusted
downward to reflect realistic possibilities of treatment by the current supply of A&l specialists. The adjusted incidence
rates are then translated into total service requirements by applying specialty-specific norms of visits per case adapted
from the original GMENAC estimates by the panel of experts. The total service requirements were then translated into
physician requirements based on AMA and NAMCS productivity levels for visits and hours of work, and different
scenarios of delegation of services to specialists versus generalists. Separate models were developed for Adult Allergy
Care, Pediatric Allergy Care, and Clinical Immunology. The study also developed estimates of the possible impact on
requirements of a continued shift toward managed care, using Kaiser/HMO productivity data.

In addition to developing the basic projections for 2010, sensitivity analyses were conducted to establish upper and
lower bounds on the requirements estimates based on variations in the population estimates by the Census Bureau, as
well as in variations in the extent of delegation of procedures to nonphysician practitioners.

This report takes pains to document the various procedures, data, sources, and assumptions used in developing the
requirements estimates.

Interface Issues, Current and Projected

Neither of these studies addresses interfaces of A&l specialists with other specialties or with other health professions
and occupations.

Comments and Critigue

These studies take a comprehensive approach to at a small and heterogeneous group of allergy specialists (adult,
pediatric, research, academic, community). However, the level of quantitative detail adopted causes them to
presuppose activities that may or may not transpire, include incidences of disease that may or may not occur, model
patterns of care (A&l vs. Primary Care vs NPCs) that are difficult to predict, and ignore the large variations in the per
capita concentration of allergists in different regions of the country. Noteworthy also is a lack of consideration of the
increasing numbers of women A&l specialists.
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Study Reviewed

1. Abt Associates, Inc. "Estimation of Physician Workforce
Requirements in Anesthesiology". Park Ridge, IL: American
Society of Anesthesiologists. 1994.

2 Grogono AW. “Employment Obtained by Graduates of DDDDDD

Anesthesiology Residencies, 1996".

Data Sources

AMA and/or AOA Master File Dl:":":":":":":l
Specialty Association and Board Files Dl:":":ll:":”:l
Practitioner Surveys for Specialty DE":":":":":":":'
Consensus Groups and Interviews DDDDDDD
AMA GME File and NRMP N | I I [ I
NCHS Surveys (NHIS, NHDS, etc.) I [ I | [ |
Claims Data DDDDDDDDD
Resident/Program Director Surveys DDDDDDD

Overview of Studies

These studies describe a set of models and analyses used to assess the need for anesthesiologists and the
employment experiences of 1996 graduates of anesthesiology residency programs. Together they provide a sound
foundation for understanding the anesthesiology workforce in the U.S. Study #1 is a careful examination of the
requirements for anesthesiologists with little attention to the supply. Based on a series of four staffing scenarios
(physician-intensive model, first team model, second team model, and CRNA-intensive model), the study estimates the
numbers of anesthesiologists and CRNAs that will be required in 2010, with separate estimates for non-obstetric and
obstetric procedures, and pain management. Requirements estimates are also provided for nonclinical activities
including research, administration, and other activities.

Study #2 summarizes a survey of anesthesiology residency program directors on employment obtained by 1996
graduates of anesthesiology residency programs across the U.S. The survey responses, which were obtained from
68% of the programs in the U.S., suggest that unemployment was lower in anesthesiology than for all specialties, and
that starting salaries were somewhat lower (adjusted for inflation) than five years earlier. The survey responses can
serve as baselines for comparisons with future surveys.

Study #1 shows clearly that the number of anesthesiologists required in the U.S. depends heavily on the extent to
which CRNAs are used, with a range of requirements from 34,093 anesthesiologists for the physician-intensive model
(assuming a 50-hour work week) to 14,351 for the CRNA-intensive model (assuming a 62-hour work week). These
estimates include both clinical and nonclinical activities. These numbers result in estimates of requirements for
anesthesiologists per 100,000 population in 2010 of between 11.4 and 4.8, compared with the "current" value of 9.3 per
100,000.
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ANESTHESIOLOGY

Physician Supply, Current and Projected

Neither of these studies devote much attention to the question of the current or future supply of anesthesiologists.
Study #1 does present a "current” supply estimate of 9.3 anesthesiologists per 100,000 population in the U.S., but this
figure is not carefully defined and discussed.

Residents and Fellows, Current and Projected

Study #2 reports a survey of the 135 anesthesiology programs in the U.S. in the summer of 1996, and 92 (representing
53% of residents) completed the questionnaire. The survey asked a small number of questions about the practice
settings and salary levels of residents and fellows graduating in 1996.

Physician Demand/Need/Requirements, Current and Projected

The estimates of the requirements for anesthesiologists in 2010 in study #1 were constructed from estimates of the
numbers of inpatient medical and surgical procedures performed in the U.S. (based on NHDS data) times the numbers
of hours required for each of the procedures, adjusted for anticipated changes in the population base in the U.S.
Separate estimates were developed for surgical procedures and obstetrical procedures. Estimates for outpatient
procedures were developed from data from Medicare Part B files. Estimates were also developed for non-clinical
procedures and activities of anesthesiologists. A panel of anesthesiologists and CRNAs met three times to review the
models, assumptions, and results. The procedures and assumptions used in the study are made explicit in the report.

Interface Issues, Current and Projected

The examination of requirements for anesthesiologists under alternative scenarios of the use of CRNAs in study #1 is
one of the most explicit efforts to examine the relationship between a medical specialty and its corresponding
nonphysician counterparts in all of these studies.

Comments and Critique

Study #1 is a very comprehensive approach to quantitating the professional effort of anesthesiologists and CRNAs.
However, this multistep quantitative process leads to a compounding of errors, both the the errors of commission in
estimating the identifiable components and the errors of omission in not including components. Future need is
calculated by adjusting current procedures based on the changing age distribution of the population (plus some
adjustments for time/efficiency). Unfortunately, the study doesn't test its methodology by comparing the current need
for anesthesiologists (as calculated in this way) with current supply, nor does it factor into its projections any future
differences in the demand for services or the nature of the services that will be demanded.

The survey in study #2 provides useful insights about the employment of new anesthesiologists.
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Study Reviewed

1. Gunnar RM and Williams RG. “Future Personnel Needs for
Cardiovascular Health Care", an excerpt form the 25th
Bethesda Conference. J Am Coll Cardiol, 24 (8/94) 275-328.

2 Vetrovec GW, et al. “Adult Cardiovascular Physician DDDDDD

Resources and Needs Assessment Report of the 1992 and
1993 American College of Cardiology Surveys on Physician
Training and Resource Requirements”. J Am Coll Cardiol,
26, 5 (11/95) 1125-1132.

Data Sources

AMA and/or AOA Master File Dl:":ll:":":":l
Specialty Association and Board Files I:ll:":ll:":":l
Practitioner Surveys for Specialty Dl:":”:ll:ll:l
Consensus Groups and Interviews DDDDDDDDD
AMA GME File and NRMP I | I [ I
NCHS Surveys (NHIS, NAMCS, etc.) ]
Claims Data DDE":”:":”:":":'
Resident/Program Director Surveys DE":":":":":":":'

Overview of Studies

These studies provide a relatively comprehensive look at the cardiology specialty, based on existing data sources,
special surveys of cardiologists, and a variety of measures of demand and need for cardiology services. Both studies
revealed detailed knowledge of the specialty, although data were not provided to support all of the statements and
conclusions.

An important emphasis in both studies was on understanding practice patterns and procedures, including numbers of
procedures of different types and the use of ancillary personnel, for different classes of practitioners. Study #1 involved
six different task forces of experts established by the American College of Cardiology, each examining a different set of
issues related to the delivery of and access to cardiology services (underserved populations, changing delivery of
care, nonphysician clinicians, generalist-specialist relations, future needs of cardiologists, and pediatric cardiology).

The general conclusion of study #2 (based on survey responses of current practitioners) was that there was a
sufficiency of cardiologists and a "perceived" oversupply of invasive cardiologists. As in studies of other specialties,
these studies found geographic maldistribution, with preferences of cardiologists running toward "highly technologic
practices" in "metropolitan practice locations". Study #1summarized the recommendations of the six task forces, with
special emphasis on aspects of the specialty that improve access to care and focus training resources on programs
and procedures needed in the future. Also receiving attention was the organization of services, with extensive
discussion of relations between cardiologists and other specialists and nonphysician practitioners.
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CARDIOLOGY

Physician Supply, Current and Projected

Study #1lexamined the supply of cardiologists using data collected in four different ACC-sponsored surveys. Three of
the surveys were of ACC members (two Membership profiles and one sample survey of the Adult Cardiology
Workforce) and the fourth was of a sample of 2,500 primary care physicians. The emphasis in this study was on
practice patterns more than estimation of numbers of headcount or FTE practitioners.

The responses revealed some bias in the responses, with a larger proportion of younger cardiologists responding to
the survey than older ones. The surveys revealed wide variations in workload, with 39% seeing <=100 patients/month
and 2% seeing >800 patients/month. The surveys also revealed that cardiologists perform "a significant amount of
primary care". Respondents indicated that they were the primary care source for 30% of their patients, and that they
were the primary care provider for another 13% of patients not seen for cardiologic diagnosis.

No supply projections were developed in either of the studies.

Residents and Fellows, Current and Projected

The discussion of residency training was limited to discussions of possible needs for additional or different training for
cardiologists in the future. The focus was the adequacy of training rather than the numbers of new cardiologists being
produced. However, subsequent surveys in 1995 and 1997 indicated that approximately 2% of cardiologists had
difficulty securing employment.

Physician Demand/Need/Requirements, Current and Projected

A key focus of study #1 was access to cardiologic services, and one of the six task forces devoted significant attention
to the issue of recruiting practitioners into underserved areas. Here too the emphasis was on identifying strategies for
improving access, rather than estimating the numbers of cardiologists needed to serve different populations.

Study #1 reported that "most generalists and cardiovascular specialists do not perceive a need for additional
cardiovascular specialists”. They also reported that "many providers perform cardiovascular procedures at levels
below the recommended threshold for maintenance of clinical competence”. Other sources were also cited that
reached the same conclusion that the supply of cardiologists will exceed requirements in the near future.

Interface Issues, Current and Projected

Interface issues were prominent in both of these studies. Study #1 considered relationships between cardiologists and
both other physician specialists and nonphysician personnel. They concluded that the appropriate boundaries of
cardiovascular care between generalists and cardiovascular specialists are "indistinct". They also concluded that
additional study was needed to assess possible cost savings and improved clinical outcomes from nonphysician
personnel in cardiology.

Comments and Critique

These two studies provide valuable insights and estimates about the need for cardiologists in the U.S., but they do not
assess whether the current supply is adequate to meet this need. The 25th Bethesda Conference includes excellent
discussions of several important workforce issues (e.g., interface issues). There clearly is a vast overlap between
cardiologists and PCPs in all areas of cardiology other than invasive, and these is an increasing use of NPCs,
particularly in academic practices.
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Studies Reviewed

1. Thomas, CR and Holzer, CE. National Distribution
of Child and Adolescent Psychiatrists. J Am Acad Child
Adolesceny Psych, 38:1(1/99) 9-15

Data Sources

AMA and/or AOA Master File Dl:":ll:":":":l
Specialty Association and Board Files DDDDDDDDD
Practitioner Surveys for Specialty DDDDDDDDD
Consensus Groups and/or Interviews DDDDDDDDD
AMA GME File and/or NRMP O | I I [ I
NCHS Surveys (NHIS, NAMCS, etc.) HERERRRREN
AAHP Survey N O O
Resident/Program Director Surveys DDE":":":":":":'

Overview of Studies

This study is a careful analysis of the geographic distribution of the approximately 4,200 child and adolsecent
psychiatrists in the US. in 1990. Distribution was assessed in terms of states, countries (stratified according the the
prevalence of youth poverty) and the Urban-Rural Continuum, drawing upon data from the Area Resource File. The
range of density of child and adolescent psychiatrists was enormous, with high concentrations in prosperous urban
areas and a paucity in rural and poor areas.
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CHILD AND ADOLESCENT PSYCHIATRY

Physician Supply, Current and Projected

Supply was analyzed for 1990, to correspond with the available demographic data.

This analysis demonstrated a marked variation in the number of child and adolescent psychiatrists per 100,000
youths:

From <1/100,000 youths in Mississippi to almost 20 in Massahusetts.

From <6/100,000 youths in counties with >30% youth poverty to >18 in counties with <20% youth poverty.

From very few or none in communities with <250,000 people to a mean of 10/100,000 youths in communities with
populations of >1,000,000.

Residents and Fellows, Current and Projected

The distribution of C/A psychiatrists did not correlate with the location of training programs.

Physician Demand/Need/Requirements, Current and Projected

The total number of child and adolescent psychiatrists is 45% the number predicted to be needed by GMENAC,;
however, no easy standard emerges for this analysis. Of note is the striking inverse relationship between the density of
child and adolescent psychiatrists and the percentage of children living in poverty.

Interface Issues, Current and Projected

The potential roles of psychologists and clinical social workers was not discussed, although they were considered in
the GMENAC model.

Comments and Critique

This is a profoundly interesting analysis, in part because of the meticulous methodology but largely because it reveals
such marked geographic diversity in supply. It raises questions about the right supply to meet the demand and the
incentives or systems necessary to assure a broader access to that supply.
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DERMATOLOGY

Studies Reviewed

1. Loevy SS. "Ambulatory Visits to Dermatologists, 1980-1992".
The Loevy Consulting Group. 1996-97.

2. Loevy SS. "Practicing Dermatologists: The 1995 Membership I:ll:ll:":":l

Survey of the American Academy of Dermatology”. The Loevy
Consulting Group.1996-1997

3. Loevy SS. "The Need for Dermatologists: Population-Based DDDDD

Labor Force Requirements”. The Loevy Consulting Group.
1996-1997

Data Sources

AMA and/or AOA Master File Dl:":ll:":ll:l
Specialty Association and Board Files I:":":ll:":":":l
Practitioner Surveys for Specialty Dl:":ll:":”:l
Consensus Groups and Interviews DDDDDDDDD
AMA GME File and/or NRMP I | I [ I
NCHS Surveys (NHIS, NAMCS, etc.) LI ICCEEIEC]
Claims Data DDE":”:":":":":'
Resident/Program Director Surveys DDDDDDDDD

Overview of Studies

This set of three studies were commissioned by the Manpower Committee of the American Academy of Dermatology,
but they do not represent official policy of the Academy. They dealt with different aspects of the supply of and demand
for dermatologists in the U.S. Drawing on data from a variety of sources, they provide insights relevant to policies
concerning the specialty of dermatology. The general conclusion of the studies was that the workforce responded to
the needs of the public and that more dermatologists would be needed in the future.

Study #1 examined data from NAMCS to obtain physician-patient ambulatory encounters for dermatologists, primary
care physicians, and all other specialists for 1980 through 1992. These data revealed changing patterns of visits for
dermatological conditions among the three groups of physicians over the 12 year period, and identified a number of

factors that appeared to affect the visit patterns. The study concluded that the observed declines in the numbers of

visits per year must be attributed to increases in the numbers of dermatologists.

Study #2 summarized the 1995 survey of the members of the American Academy of Dermatology (AAD). This offers a
snapshot of the demographic and practice characteristics of dermatologists in the U.S., providing data on gender, age,
residency training, practice setting, hours worked, patients per week, and migration patterns of AAD members.

Study #3 developed estimates of the requirements for dermatologists based on a variety of assumptions and data
sources, with comparisons to national averages. This study projected the total number of required dermatology visits by
applying NAMCS estimates of visits per capita to official age-specific population projections. These estimates of visits

=4
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DERMATOLOGY

Physician Supply, Current and Projected

Study #2 provides a profile of the dermatology workforce in the U.S. based on 1995 survey of AAD members. The
basic frequency distributions for selected demographic and practice characteristics are supplemented with some
discussion of factors related to choice of practice location.

Study #3 reported that the supply of dermatologists more than doubled between 1970 and 1990, from 2,932 to 5,996.
The number of dermatologists per 100,000 population increased from 1.4 in 1970 to 2.4 in 1990. If residency training
production continues at ealy-1990 levels, the supply per capita was expected to continue to rise in the future.

Residents and Fellows, Current and Projected

None of these studies examined directly the size or characteristics of residency programs. Study #2 does present some
insights about the relationship of practice location and residency training location, but concludes that "there is no clear
causal relationship between the choice of where to train and where to practice".

Physician Demand/Need/Requirements, Current and Projected

The demand/requirements estimation and comparisons in study #3 were based on analysis of historical utilization
patterns of dermatology services. Projections are provided for four alternative scenarios based on adjustments to the
ratio of dermatologists per 100,000 population assuming that the demand/requirements might increase from the 1995
levels. These estimates were used essentially to assess the impact of such increases on the supply/demand balance
for dermatologists.

Interface Issues, Current and Projected

Aside from comparisons of some statistics for dermatologists and physicians in general, there is no discussion of
interface issues in these studies.

Comments and Critique

These studies provide a great many insights about the dermatology workforce in the U.S. However, several points
should be noted: 1) The rate of utilization of dermatologists is falling among younger age groups and rising for older
age groups. Yet, the projections presented are based on the continuation of the current utilization of dermatologists by
various age groups. 2) The study projects a need for more dermatologists in the future as the number of visits rises
from 29,000 to 35,000. Yet, the number of visits to dermatologists has been constant from 1980 to 1992 despite aging

of the population. 3) Work effort is changing among younger and female dermatologists, but future needs do not
consider these trends.
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Studies Reviewed

1.

Haase, C, Lewis LM, and Kao B. "Do Estimates of Emergency
Physician Workforce Underestimate Current Needs?". Ann
Emerg Med, 28:5 (12/96) 666-670.

. Holliman CJ, Wuerz RC, Chapman DM, and Hirshberg AJ.

"Workforce Projections for Emergency Medicine: How Many
Emergency Physicians Does the United States Need?". Acad
Emerg Med, 4: (1997) 725-30.

. Holliman CJ, Wuerz RC, and Hirshberg AJ. “Analysis of

Factors Affecting U.S. Emergency Physician Workforce
Projections”. Acad Emerg Med, 4 (7/97) 731-5.

. Moorhead JC, et. al. "A Study of the Workforce in Emergency

Medicine". Ann Emerg Med, 31:5 (5/98) 595-607.

. Hoffman GL, et al. "Report of the Task Force on Residency

Training Information, American Board of Emergency Medicine"
Ann Emerg Med, 31:5 (5/98) 608-625.

Data Sources

AMA and/or AOA Master File

Specialty Association and Board Files (ABEM)
Practitioner or Agency Surveys for Specialty
Consensus Groups and/or Interviews

AMA GME File and/or NRMP

NCHS Surveys (NHIS, NAMCS, etc.)

Claims Data

Resident/Program Director Surveys

Overview of Studies
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Collectively, these studies address many of the issues related to assessing the supply and demand for emergency
physicians (EPs) in the U.S. The studies generally have adopted the position that all emergency departments (EDs)
should be staffed by board certified EPs, despite the fact that (because of the relative newness of the specialty) many
EDs are currently staffed with non-EM board certified physicians.

Two general conclusions of all of these studies are that 1) current data on EPs and EDs in the U.S. are incomplete, and
2) there is a shortage of board certified EPs in the U.S. The dramatic increase in the production of new EPs will
certainly help to address this issue, but it will be some time before there are enough board certified EPs to staff all EDs
in the U.S.

Much of the emphasis in these studies is documenting the specialty training and certification of current EPs.




Evaluation of Specialty Physician Workforce Methodologies — Appendices

C-14

EMERGENCY MEDICINE

Physician Supply, Current and Projected

Estimating the supply of emergency physicians (EPS) is a nontrivial task because the specialty is relatively new and a
large proportion of EPs (42% according to study #4) are licensed and trained in other specialties. The focus was on
physicians in EDs, and estimates of supply were provided in only studies #4 and #1.

Study #2 provided estimates of impact of different levels of reduction in the numbers of EM residency program
graduates. The numbers of EPs were forecasted to grow substantially if current production levels hold. It was
estimated that reductions of 50% would be needed to eliminate growth in the number of EPs in the future. A 4%
attrition rate was assumed for the supply projections.

Residents and Fellows, Current and Projected

Study #5 presents what is described as the first annual report on residency training in emergency medicine in the U.S.
It provides historical data on the number of EM resident training programs since 1975, and on enrollments from 1993-
94 to 1997-98. In addition, the study provides data describing the demographic characteristics of EM residents training
in the U.S. in 1997-98. The study shows clearly the growth of the specialty and provides a valuable baseline for
comparisons with reports in future years. The future production of residency programs was used as a adjustment factor
in the simulations of the future supply of EPs presented in study #2.

Physician Demand/Need/Requirements, Current and Projected

The demand/need for EPs is not addressed in a detailed way in these studies. Study #2 approached the problem from
the perspective of determining the number of EPs needed to adequately staff all the EDs in the U.S. They concluded
that the current staffing ratio of 4.7 EPs per ED derived from 1989 AHA data was a bare bones estimate that means
that not all facilities had 24-hour EP coverage. This results in an estimate of 14,000 EPs needed in the U.S. They also
constructed an estimate assuming that there must be 21,277 EPs to accommodate the 100 million ED visits annually
(assuming 2.5 patients per hour, 40 hours per week, and 47 weeks per year). Adding in non-clinical duties would
increase this requirement.

Study #1 provided alternative estimates of "need" based on several formulas and a telephone survey of EDs in
Missouri. Their estimates ranged from 5.6 EPs per 100,000 population based on actual Kaiser HMO staffing patterns,
to 10.5 per 100,000 cited in a 1995 ACEP study. This study mentioned the need to consider having higher ratios in
rural areas than in urban centers.

Interface Issues, Current and Projected

Aside from references to the large numbers of non-EM board certified EPs practicing in EDs, none of these studies
addressed interface issues. The extensive and growing use of PAs in EDs was not mentioned.

Comments and Critique

Although these studies reveal many important insights, they suffer from a number of shortcomings that are inherent to
the practice of emergency medicine. This is a fundamentally unmeasurable workforce.

While the number of board certified EPs is known, the following are unknown: (1) the current supply board certified
EPs practicing in EDs; (2) the attrition of EPs from EM practice; (3) the work effort of EPs; (4) the supply of non-EPs in
EDs; (5) the number of EDs now; (6) the number of EDs that are likely in the future, based on hospital closures and
mergers; (7) the staffing ratio of physicians in EDs; (8) the contribution of residents (EM and others) in EDs; (9) the
current and future contributions of NPCs. Even in terms of current supply, there is conflict between AMA data and data
from the ACEP. Other limitations include the lack of geographic differentiation, adjustments for female practitioners and
inclusion of NPCs.
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Studies Reviewed

1. Kahn NB, Schmittling G, Ostergaard D, and Graham R.
“Specialty Practice of Family Practice Residency Graduates,
1969 Through 1993: A National Study”. JAMA, 275:9 (3/6/96)
713-715.

2. Family Physician Workforce Reform: Recommendations of I:":Il:":":ll:l

the American Academy of Family Physicians. Kansas City,
MO: AAFP. Reprint # 305. 1998.

Data Sources

AMA and/or AOA Master File Dl:ll:":":":":l
Specialty Association and Board Files Dl:ll:":":ll:l
Practitioner Surveys for Specialty DE":":":":":":":'
Consensus Groups and Interviews DDDDDDDDD
AMA GME File and/or NRMP O | I I [ I
NCHS Surveys (NHIS, NAMCS, etc.) I I |
Claims Data DDDDDDDDD
Resident/Program Director Surveys DDE":":":":":":'

Overview of Studies

These two studies provide some basic data concerning the family physician workforce in the U.S. Study #1 examines
the extent to which physicians trained in family medicine remained in that specialty. Based on data from the AMA
Master File, it found that 91% of physicians completing a family practice residency program indicated that they were
practicing in primary care. Emergency medicine was the second most frequent response at 4%. Based on this, the
study concluded that family practice residency programs are an effective mechanism for the production of generalist
physicians.

Study #2 is essentially a policy statement by the American Academy of Family Physicians regarding family physician
workforce reform. Although the findings and recommendations are based on a number of different studies and
analyses, the statement presents only the final syntheses that lead to the conclusions and recommendations. The final
recommendation is that the number of family physicians per 100,000 population be increased to 35.1 by 2015 up from
33.3in 1995. This figure reflects adjustments for a number of factors, including higher-than anticipated numbers of
general practitioners retiring, an increasing number of family physicians choosing to work less than full time, and a
tendency of newer family physicians to work somewhat fewer hours and see somewhat fewer patients. This figure also
reflects the growing numbers of DOs entering practice and the growing numbers of PAs and NPs entering practice
across the U.S.
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FAMILY PRACTICE

Physician Supply, Current and Projected

Study #1 presents the results of an analysis of the AMA Master File that shows the percentage of self-reported family
physicians who report their primary specialty of practice as family medicine or some other specialty. By itself, this
information has limited value, but it does provide useful insight about the specialty.

Study #2 presents a variety of data related to the supply of family physicians in the U.S., generally in a series of
formulae used to justify one or more policy statements about family medicine.

Residents and Fellows, Current and Projected

These studies do not present or analyze data on family medicine residency programs. Study #2 does make
recommendations about the future production of new family physicians, based on other analyses and observations.

Physician Demand/Need/Requirements, Current and Projected

Study #2 accepts the general recommendations in the 8th COGME Report that there be 80 primary care physicians per
100,000 population. They further recommend that "family physicians comprise 50 percent of all MD generalists...." This
study does not attempt to develop independent estimates of the demand for family physicians.

Interface Issues, Current and Projected

Study #2 does incorporate consideration of the roles of PAs and NPs in providing primary care. The equivalency rate
of 0.4 PAs or NPs per physician is based on COGME recommendations drawn from NACNEP (a value that is probably
lower than the current substitution ratio).

Comments and Critique

Family practice is a very complex specialty having many relationships with other specialties and other clinical
professions. A careful, systematic study of family medicine would require substantially more depth than was possible
in either of these studies.
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Studies Reviewed

1. Meyer G, Jacoby |, Krakauer H, Powell DW, Aurand J, and
McCardle P. "Gastroenterology Workforce Modeling". JAMA,
276 (9/4/96) 689-694.

2. Colletti RB, et al. "Pediatric Gastroenterology Workforce |:||:||:||:|

Survey and Future Supply and Demand". J Ped Gastro Nutr,
26 (1/98) 106-115.

Data Sources

AMA and/or AOA Master File DDE":":":I
Specialty Association and Board Files DDDDDD
Practitioner Surveys for Specialty DDDDDD
Consensus Groups and Interviews DDDDDDDD
AMA GME File and/or NRMP, NaSIMM CIOE e
NCHS Surveys (NHIS, NAMCS, etc.) H RGN
Claims Data DDDDDDD
Resident/Program Director Surveys DE":":":":":":":'

Overview of Studies

Study #1 examined the current and projected supply of gastroenterologists in the U.S. in the mid-1990s and the
services provided by gastroenterologists and other practitioners. Using available data on the numbers of specialists
and GME program sizes, it showed that the supply of gastroenterologists would increase from 3.0 per 100,000
population in 1992 to 5.7 per 100,000 population in 2032 if current levels of production of new specialists continued at
then current rates. The study recommended that the number of new gastroenterologists trained in the U.S. be reduced
by 25% to 50% over the five years.

Pediatric gastroenterology is a very small subspecialty with fewer than 700 practitioners in 1996. Study #2 describes a
survey of these practitioners conducted in 1996 to obtain data describing the demographic characteristics and practice
patterns of these specialists. The study also presented estimates of the "demand" for pediatric gastroenterologists
based on three different concentrations of pediatric gastroenterologists per million population, with the U.S. population
estimated to increase in the future by 1.1% per year. These supply and demand estimates were then compared to
determine the extent to which supply and demand were in balance. The conclusion was that, at current levels of
production of new specialists by residency programs, the supply would increase from 600 in 1996 to nearly 1,000 in
2006. Atthe same time demand was projected to grow more slowly, resulting in a oversupply of practitioners by 2006.
Three different supply and demand trajectories were developed in the study to reflect alternative views of the future.
The study recommended that the number of new pediatric gastroenterologists be reduced by 50% to 75%.
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GASTROENTEROLOGY (ADULT and PEDIATRIC)

Physician Supply, Current and Projected

The supply estimates and projections in study #1 were based on two data sources. First, the 5% sample file from the
HCFA Medicare Part B file was used to identify the site of service provision, specialty of the physicians providing
services, CPT codes, and ICD-9 codes for each gastroenterology service. These data were then translated into
estimates of the current supply based on data in the ARF, with estimates of services provided by gastroenterologists,
surgeons, and generalists. Projections of future supply were developed using an age cohort flow model. Downward
adjustments in supply were made to reflect the lower productivity of women physicians. Rather than use counties as
the geographic unit, they used the nation's 803 Health Care Service Areas, which are aggregations of counties. The
study showed that the supply was 2.3 gastroenterologists per 100,000 population in 1985, 3.1 per 100,000 in 1992, and
would grow to as much as 5.7 per 100,000 in 2032.

The supply aspects of study #2 are based on the results of a practitioner survey of all pediatric gastroenterologists in
the U.S. and Canada. With a response rate of more than 90%, the resulting profile of demographic and practice
patterns is quite reliable.

Residents and Fellows, Current and Projected

Aside from obtaining estimates of the numbers of residency and fellowship program graduates from NaSIMM for use in
the supply forecasts, and making recommendations to reduce the numbers of such graduates in the future, neither of
these studies carefully reviewed GME programs for gastroenterology.

Physician Demand/Need/Requirements, Current and Projected

Study #1 assessed the current practice patterns of gastroenterologists and identified the proportion of gastroenterology
services that were provided by gastroenterologists. However, it did not attempt to estimate future the need for
gastroenterologists because of difficulties in anticipating "future trends in pathology, procedures, and practice that may
have a profound effect on the need for certain types of physicians."

The demand estimates developed in study #2 were not based on any model or analytical process. They appear to be
judgments of the authors about different levels of service that might be made available to the population.

Interface Issues, Current and Projected

Study #1 examined the extent to which gastroenterology services were provided by three broad classes of physician
specialists (gastroenterologists, surgeons, and generalists). The implications of this are not discussed fully.

Study #2 pointed out the interface between pediatric and adult gastroenterologists (the ratio is 1:13) and the
involvement of NPCs (16% of ped. gastroenterologists work with NPs or PAs "who provide care independently.")

Comments and Critique

The supply estimates provide valuable data and insights about the future of these specialties. Study #1 acknowledges
that future demand cannot be estimated, primarily because a large proportion of service is provided by physicians
outside of the specialty. Study #2 surveys practicing specialists concerning whether there are too few, enough or too
many pediatric gastroenterologists, but does not assess need in any other way. However, demand is difficult to predict,
given the small number of practitioners, the unknown contribution of adult gastroenterologists and the large geographic
variation, even within AHCs.
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This set of studies provides a comprehensive look at the General Surgery workforce. The principal concern is whether
the demand/need for general surgeons can be met with the current supply. The studies provide a useful update on the
1980 GMENAC study and the follow-up study by Abt Associates in 1991. For the most part, the studies have a
national perspective, with only a few references to state-level and urban-rural differences. They are primarily
descriptive in nature. There are no formal models to project the future supply of or demand/need for General Surgeons
or to develop target level of General Surgeons per capita.

The general conclusion reached in these studies is that, with a supply of General Surgeons of about 7 per 100,000
population for the past 20 years, the demand/need for General Surgeons continues to be strong. This conclusion is
based more on interpretation of data sets and studies of others than on original models and analyses.
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GENERAL SURGERY

Physician Supply, Current and Projected

The estimates of the supply of General Surgeons are based on data collected and compiled by the AMA, the ABMS,
and the ACS. The production of new General Surgeons is based in part on data on residents collected by the ACS.
Estimates of the supply are presented as total supply estimates, often with maximum and minimum numbers. None of
these studies present any projections of future supply. Some basic demographics are presented that reveal that
minorities and women are underrepresented in General Surgery.

The study of retirement (study #2) found that, despite anecdotes that physician are leaving practice at younger ages,
General Surgeons were on average older at retirement in 1994-95 than they were in 1984-85.

Although the trend toward more subspecialization among surgeons was noted, none of the studies attempted to
estimate the impact of this on the availability of General Surgeons.

Residents and Fellows, Current and Projected

Residency counts used in the studies came from a continuing study of surgical residents conducted by the American
College of Surgeons. They note that production of hew surgeons has changed little since the study was initiated in
1982.

No effort was made to study the impact of changing the aggregate production of general surgery residency programs.

Physician Demand/Need/Requirements, Current and Projected

Aside from general commentaries on a variety of different factors influencing demand for General Surgeons, these
studies do not examine the demand or need for General Surgeons. There was a discussion in study #5 of changes in
surgical care, pharmacology, and other technological breakthroughs that are affecting demand for General Surgery, but
no effort was made to quantify the impacts, or to incorporate these factors into numerical estimates.

There was also a general discussion of the impact of changes in health care delivery on the demand for General
Surgery. The general conclusion was that managed care reduces the demand for surgery.

None of the studies developed targets for the numbers of General Surgeons required or needed by a population. They
were content to indicate that at current supply levels, "the need for General Surgeons remains great".

Interface Issues, Current and Projected

Specific surgical subspecialties are mentioned occasionally, but relationships with General Surgery are not developed
in any systematic way. There is no mention of nonphysician clinicians in any of these studies.

Comments and Critique

This series of papers presents a comprehensive picture of general surgery as it currently exists. However, the state-
level ratios of General Surgeons per 100,000 population presented in study #4 may obscure much larger differences
observed in the smaller hospital referral regions, as presented in the Dartmouth Atlas of Health Care. These studies
draw attention to the impact of the growing numbers of surgical subspecialists on the demand for general surgeons.
Study #5 points out the potential effects of aging of the population on the demand for general surgeons. It also offers
a critique of the needs-based approach of GMENAC.
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Overview of Studies

These studies addressed a number of important aspects of the supply and demand of internal medicine (IM)
specialists. Study #1, which was published in 1987, is an update of the GMENAC study conducted nearly a decade
earlier. By incorporating the most recent data on population patterns and projections, IMG residents, the medical
needs of AIDS patients, and a number of productivity factors, the study found that the requirements for physicians
would increase in the future. The supply of physicians was also projected to increase, even if the numbers of IMGs
were to remain constant in the future. Comparisons of supply and demand show that requirements exceed supply for
General Internal Medicine and for hematology/oncology for virtually all of the variations on the supply and demand
models. The analyses showed demand exceeding supply for the other seven IM subspecialties.

Studies #2 and #3 provide a variety of data about IM residency training which is a prerequisite for most IM subspecialty
residency programs. They provide important insights about the mix of primary care and specialty care physicians.
Study #2 provides a variety of demographic and training program data on IM residents, including gender, race, IMG
status, hospital type, and extent of ambulatory care in training. Study #3 summarizes surveys of IM residency program
directors in 1990-91, 1991-92, and 1992-93 concerning the present activities of the previous year's third-year residents.
It provides a basis for estimating the extent to which IM residents continued in subspecialty training versus entering
primary care practice.
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INTERNAL MEDICINE

Physician Supply, Current and Projected

Supply estimates are presented only in study #1. Whereas the requirements estimates in this study were based heavily
on GMENAC, the supply estimates were based on the then latest supply estimates from BHPr. Some of the
assumptions incorporated into the BHPr estimates are: the recent U.S. medical school enroliment decline would
continue, the number of women physicians would continue to increase, the number of FMGs in internal medicine
residency training programs would level off, and physician retirement and mortality rates would remain consistent with
those in the early 1980s. Since the actual supply estimation model was developed by others, the discussion of the
models used was limited.

The results from two different supply models were included in this study. The first assumed that FMGs would represent
16% of total internists. The second assumed there would no FMGs.

Residents and Fellows, Current and Projected

Studies #2 and #3 dealt exclusively with IM residency training programs in the U.S. in the early 1990s. They provide a
partial basis for estimating the percentage of IM residents who ultimately became primary care or specialist
practitioners. Study #2 was based on data from the NaSIMM which had been collected annually since 1976. It provided
historical trend data on the numbers of IM residents from 1976-77 to 1989-90. It also provided an "environmental
typology" of IM residency programs as of 1990. Study #3 reported the results of three surveys of residency program
directors in the early 1990s designed to learn more about the extent to which third year IM residents continue into
subspecialty training versus enter practice as generalists.

Physician Demand/Need/Requirements, Current and Projected

Study #1 provided estimates of the requirements for IM physicians based on an updated version of the GMENAC
model used in the late 1970s. Four adjustments were made in the model: population projections were included out to
2020, revised morbidity estimates were used, adjustments in physician productivity were included, and reductions in
medical school entrants were made. Several productivity adjustments were made: a reduction was incorporated to
reflect the growing proportion of physicians on salary. The productivity of female physicians was set at 80% of that for
males, based on a combination of fewer years worked and fewer hours per year.

All of the different scenarios showed an excess of requirements over supply for general IM physicians. All
subspecialties except hematology/oncology showed an excess of supply over requirements.

Interface Issues, Current and Projected

None of these studies addressed interface issues in a careful, systematic way. Neither mentioned PAs or NPs, and
neither attempted to estimate the extent to which IM generalists and specialists may overlap in their practices.

Comments and Critique

Although study #1 presents useful information and insights, several items of possible interest to policy makers are not
presented. It is not possible to determine the extent to which the revised estimates are different from the original
GMENAC estimates. The source of some of the adjustments is not made clear in the report. The fact that no mention is
made of a new expert panel suggests that all the adjustments to the GMENAC coefficients were made by the Lewin
and Associates staff. Of even more importance, most of these adjustments, made almost 10 years after GMENAC and
more than 10 years ago, have proven to be incorrect.
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These two studies examined the supply and demand for nephrologists from two different perspectives, incorporating a
variety of factors. They reached similar conclusions, i.e., that both the supply of and the demand for nephrologists are

likely to increase in the future.

Study #1 devoted more attention to demand than to supply, providing historical data on the incidence of end-stage
renal disease (ESDR), organ supply, dialysis rates, mortality due to renal failure, population demographics, and hours
worked. Estimates of demand were developed for a variety of assumptions about the incidence of renal disease and

involvement of nephrologists in treating ESRD.

Study #2 focused on the supply of nephrologists, and provided projections of the future supply under three alternate
scenarios. Only under the restrictions of the 1993 COGME recommendations did the future supply not increase

substantially over the next two decades.
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NEPHROLOGY

Physician Supply, Current and Projected

Study #1 is a careful and complete study of the current and future supply of nephrologists in the U.S. It built from data
in the AMA Physician Master File (which may undercount nephrologists by as much as 20%) , with some additional
information on residency training of nephrologists from the National Study of Internal Medicine Manpower (NaSIMM).
This study developed estimates of the historical numbers of nephrologists per capita in the U.S. It projected three
different scenarios (no change in the production of new nephrologists including a continuation of the growth of IMGs; a
continuation of current USMG entry into nephrology without the increase in IMGs; and adoption of the 1993 COGME
recommendations). These three scenarios result in increases in the numbers of nephrologists per 100,000 population
between 1993 and 2010 of 102%, 74%, and 39%, respectively.

The survey conducted as part of study #1 provided information about practice patterns of nephrologists in the U.S., but
the estimate that there were the equivalent of 5,000 nephrologists practicing on a full-time basis was a consensus
estimate from the clinical panel convened for this study.

Residents and Fellows, Current and Projected

Neither of these studies examined fellowship training for nephrology. Study #2 did estimate the impact of three
different levels of future residency training on the future supply of nephrologists.

Physician Demand/Need/Requirements, Current and Projected

Study #1 examined the need for nephrologists from two perspectives. First, it conducted a survey of over 400
nephrologists in the U.S. to gather data on current practice patterns and patients treated. Second, it analyzed data
from the US Renal Data System and HCFA on numbers and patient care times for transplant and dialysis patients.
Adjustments were made to some of the estimates based on advice from a panel of experts. Status quo projections
were developed that applied the historical incidence rates and treatment patterns to projections of the population.
Numerous simulations were conducted to assess the possible impact of a variety of changes in the incidence of renal
disease, treatment protocols, and involvement of nephrologists (versus other practitioners).

Study #2 does not attempt to estimate the demand/need for nephrologists, but it does discuss several studies that
suggest the need for nephrologists is generally increasing.

Interface Issues, Current and Projected

Both studies mention that specialists other than nephrologists treat ESRD and other renal diseases, and that
nephrologists often treat other kinds of patients. However, the analysis of these interface issues was limited.

Comments and Critique

This is a relatively small specialty. As in many specialties, it is difficult to assess the impact of new technologies and
procedures on demand, and it is difficult to predict the future burden of disease. Although the incidence of ESRD
increases with age, it accounts for only 35% of the effort of nephrologists, and it may account for even less if PAs and
NPs are deployed more fully (a point not explored by either study).
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Resident/Program Director Surveys

Overview of Studies

Studies #1 through #4 are descriptive studies that summarized a variety of earlier work and provided qualitative
insights about the then current status and prospects of neurology. Although none of these studies involved the use of
models or quantitative estimates of supply or demand for neurologists, they all helped to define a context for those
concerned about neurology and pointed out special considerations and concerns of leaders in the specialty. All four of
these studies were calls to arms for the neurology specialty, indicating the importance of promoting the specialty in
those years of change in health care organization and financing. A common theme was the important roles of
neurologists in the larger health care system.

Study #5 used a very different approach, incorporating some of the latest tools and techniques for analyzing the supply
of and demand for neurologists. Rather than simply interpreting a sparse set of available data, this study involved a full
blown modeling effort, complete with original analysis of several national data sets. The general conclusion of the
study was that supply and demand for neurologists was in rough balance, confirming an interpretation of several other
studies and data sets early in the report. In addition to presenting the results of the national supply and demand
analyses, this study included several special studies, including an assessment of the possible impact of universal
health insurance, a more detailed assessment of the supply and demand for child neurologists, and the geographic
distribution neurologists.
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Physician Supply, Current and Projected

Study #5 presented projections of the future neurologist supply through 2020, using the BHPr Physician Supply Model.
This model uses AMA Masterfile data as its base and projects future supply using age-specific death rates along with
estimates of new annual entrants . The baseline model, which assumes that IMGs will represent 33% of all neurologists
by 2020 and that 11% of neurologists will be engaged in non-patient care activities, resulted in a growth in the supply
of neurologists from 13,115 in 1998 to 17,495 in 2020. In addition, two other scenarios were presented: the "high
scenario" in which the recent increase in IMGs choosing neurology continues, that all will stay in the U.S. to practice,
and that there will be no increase in the percentage of non-patient care neurologists; and the "low scenario" which
reflects the COGME 50-50-110 proposal.

The baseline model resulted in an increase in FTE neurologists per 100,000 population from 3.68 in 1998 to 3.82 in
2020. The high model resulted in 4.21 FTE neurologists per 100,000 population in 2020, and the low model resulted in
a decline to 3.25 per 100,000 population in 2020.

Residents and Fellows, Current and Projected

T